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ABSTRACT

Efforts to increase the physiological productivity of livestock are one of the problems in responding to the increasing
demand for livestock meat in Indonesia. A study was done to investigate the effects of adding coconut pulp to a
supplemental diet on the productivity and physiological responses of female Kacang goats. A 2 x 3 factorial design was
used in which the first factor was two levels of coconut pulp treatments (Al=non-fermented, A2=fermented), and the
second factor was three levels of coconut pulp in the supplement (L0=0%, L1=10%, L2=20%). Five animals were used
for each treatment. An analysis of variance showed that adding fermented or non-fermented coconut pulp at various
levels did not affect weight gain significantly (P>0.05), dry matter intake, feed efficiency, physiological measures (body
temperature, respiratory and pulse rates), or hematological parameters (white/red blood cell counts, hemoglobin,
hematocrit). Additionally, no significant effects (P>0.05) were observed on slaughter weight, carcass metrics, or non-
carcass components. However, the amount of coconut pulp significantly affected (P<0.05) certain parameters: white
blood cell count, carcass weight, carcass percentage, and specific non-carcass weight measures, including internal,
external, and edible components. Overall, coconut pulp inclusion in the supplemental diet, regardless of fermentation,
did not notably influence most productivity and physiological measures, though the level of inclusion impacted specific
non-carcass and blood parameters.
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INTRODUCTION

Feed is the most significant factor in livestock farming,
accounting for 60-80% of production costs and is often
affected by seasonal fluctuations. In addition, the primary
fed given to livestock is grass, which cannot meet their
needs both in terms of quantity and quality. To overcome
the limitation, farms are frequently supplement with high-
quality concrete. However, the high costs of the
concentrates as well as competition from humans and other
livestock demands presents a significant challenge. This
indicates that there is a need to explore alternative to
traditional fed ingredients by using agricultural waste that
does not contribute to environmental pollution. One such
effort comprises repurposing agricultural and industrial by-
products, such as coconut pulp, for producing animal feed.

According to previous studies, coconut pulp can be

obtained from VCO industries and household-scale oil
production (Suryani et al. 2020). This pulp can be used
directly as animal feed but can be processed first to extend
the shelf life and improve its original quality (Khaidir et al.
2015; Singh and Krishnaswamy 2022). Coconut pulp that
is not utilized by the community can still be used as an
alternative feed for livestock because it contains nutrients
needed for growth (Emilia et al. 2021; Radhiah et al. 2022).

In line with these findings, the process of making
coconut generates solid waste in the form of coconut pulp,
which accounts for approximately 30% of the raw
materials used during the process (Ouma 2019; Kristianto
2023). According to Sutanto et al. (2021); Elyana et al.
(2018), coconut pulp is an industrial or household waste
that has great potential to be used as feed ingredients,
because it is still easy to obtain from the remains of
traditional oil production.
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Despite the potential, the use of coconut pulp as a
substitute for animal feed is not yet widely recognized
(Marhamabh et al. 2019; Kholishah et al. 2021; Oktaviana et
al. 2022). Although it is a by-product of coconut milk
production, it has a fairly high crude fiber content (Panjaitan
2021; Londok et al. 2022). In Central Sulawesi, Indonesia,
research on the use of plants is still focused, for example the
effect of castor leaves on the productivity of Kacang goats
(Naser et al. 2023), the effect of moringa powder and fruit
on the growth performance of Kacang goats (Sagaf et al.
2024). The effect of giving Lannea coromandelica leaf flour
on the production performance and hematological value of
Kacang goats (Abdullah et al. 2023).

Adequate crude fiber in feed is beneficial for
promoting smooth digestion in the intestines. Dietary fiber
has been reported to play a crucial role in disease
prevention and is an essential component of nutritional
therapy (Yulvianti et al. 2015; Alissandra et al. 2019;
Laksono et al. 2023). However, despite its high fiber
content, coconut pulp has low palatability, lacks several
essential amino acids, possesses anti-nutritional
properties, and has low digestibility. These factors have
limited its use as animal feed, and the full extent of these
limitations has yet to be fully explored. To overcome these
challenges, improving the quality of coconut pulp through
fermentation and processing it into coconut pulp flour is
essential. Pre-treating the waste with microorganisms
before feeding it to livestock is one approach to enhancing
the efficiency of rumen microorganisms, making the
utilization of feed more effective in meeting the animals’
basic needs for maintenance, production, and
reproduction. Therefore, this study aims to determine the
effect of adding coconut pulp to the concentrates
composition on the productivity and physiological
condition of female Kacang goats.

MATERIALS AND METHODS

Experimental Livestock

This study involved 30 female Kacang goats,
approximately 12 months old, with body weights ranging
from 10 to 20kg. The experiment utilized a Randomized

Table 1: Nutritional Content of Feed Ingredients Used
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Block Design (RBD) with a 2 x 3 factorial arrangement
based on initial body weight. The first factor was the type
of coconut pulp: Al=unfermented coconut pulp, and
A2=fermented coconut pulp. The second factor was the
level of coconut pulp in the concentrate: LO=no coconut
pulp, L1=10% coconut pulp, and L2=20% coconut pulp.
Each treatment was replicated five times. The goats were
housed in tiered pens with a zinc roof, plank flooring, and
plank walls, measuring 6 x 10 meters. The pens were
divided into 30 sections, each 1.0 x 1.0m, with one goat
per section. Each section was equipped with a wooden
feed trough and a drinking basin. The goats were
acclimated to the new feed over a 14-day period, followed
by a 56-day data collection phase. Feed was provided daily
to monitor consumption. Body weight was recorded
weekly in the morning before feeding. At the conclusion
of the study, the goats were slaughtered for assessment of
carcass and non-carcass components. This study received
approval from the animal ethics committee of the Faculty
of Animal Husbandry and Fisheries, Tadulako University,
Palu, Indonesia.

Animal Feed

During the study, the feed consisted of concentrate and
tubers. The concentrate was composed of 18% ground
soybeans, 48% rice bran and 34% ground corn, along with
varying levels of fermented and unfermented coconut pulp
as treatments. The concentrate was provided at a rate of
1.0% dry matter based on the goats' body weight, while
tubers were offered after the goats had consumed the
concentrate and treatment as much as possible. The
nutritional content of the feed ingredients is detailed in
Table 1 and the nutritional content of the treatments is
presented in Table 2.

Making Fermented Coconut Pulp

A total of 10 kg of coconut pulp was steamed for 20
minutes and then cooled. After cooling, the tape yeast was
sprayed evenly with a dose of 1¢/1 ton and placed in plastic
to facilitate fermentation for 5 days. Subsequently, the
sample was dried for 24 hours and ready to be mixed with
other feed ingredients.

Feed Ingredients Dry Ingredients (%)  Crude protein (%)  Coarse Fiber (%)  Crude Fat (%) TDN (%)
Ground Soybeans 91.97 31.35 9.73 11.65 61.00
Ground Corn 86.82 9.54 9.92 8.30 80.87
Rice Bran 89.92 10.67 18.39 4.62 61.21
Coconut Pulp (AK) 90.98 7.47 9.01 31.76 66.77
Fermented Coconut Pulp (AKF) 93.12 10.50 6.90 27.34 59.43
Panicum sharmentosum 26.29 1151 30.20 1.90 59.54

Description results of the analysis of the Feed Nutrition Laboratory of the Faculty of Animal Husbandry and Fisheries, Tadulako University

Table 2: Nutritional Content of Treatment during the Study

Treatment Dry Ingredients (%) Crude protein (%) Coarse Fiber (%) Crude Fat (%) TDN (%)
Ailo 89.24 14.01 13.95 7.14 67.86
Al 89.41 13.35 13.46 9.60 67.75
Ail2 89.58 12.70 12.96 12.06 67.64
AcLo 89.24 14.01 13.95 7.14 67.86
Aqls 89.62 13.66 13.25 9.16 67.01
Aol2 90.01 13.31 12.54 11.18 66.17

Description AiLo=0.0% unfermented coconut pulp; AiL: = 10.0% unfermented coconut pulp; A:L2 = 20.0% unfermented coconut pulp;
AzLo=0.0% fermented coconut pulp; AzL1 = 10.0% fermented coconut pulp; AzL2 = 20.0% fermented coconut pulp
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Variables and their Measurements

Some of the dependent variables observed in this study
included production performance, rectal temperature,
respiratory rate, and pulse rate.

Production performance
Weight gain was calculated as the difference between
the final weight and the initial weight during the
observation period. Weighing was carried out at the
beginning and end of the reported week by referring to
the formula:
W, —Ww,
PBBH (g/head/day) = ———
T,—T,
Description: PBBH is daily weight gain (grams), W1 is
initial weight, W2 is final weight, T1 is time of first
weighing, and T2 is time of final weighing. Ration
consumption based on dry matter (grams) was obtained by
calculating the difference between the amount of feed
given and the amount of feed remaining, then multiplied by
the resulting dry matter content, expressed in
grams/head/day, while the efficiency of ration use was
obtained by dividing PBBH by daily dry matter
consumption.

Rectal temperature, respiratory rate, pulse rate (pulse
frequency)

Rectal temperature (SR), respiratory rate (FR), and
pulse rate (DN) were measured daily at noon (12.30
UTC+8) and morning (3.30 UTC+8). SR was measured for
1 minute using a clinical thermometer inserted into the
rectum. FR was calculated by counting the diaphragm
movements for 1 minute, and DN was measured by hand
on the femoral vein for 1 minute.

Blood collection

Blood was taken from the jugular vein of the
experimental animals at the beginning of the study and the
end of the experiment, before feeding at 07.30am, in a tube
containing ethylene diamine tetra acetate (EDTA). With a
disposable needle, 5mL of whole blood was taken
aseptically from the jugular vein. The rest was placed in a
simple tube with 2mL of blood in a vacutainer tube
containing EDTA for serum examination. The EDTA tube
was immediately closed and the contents were stirred
slowly for one minute by inverting or shaking.
Furthermore, the hematocrit value (Packed cell
volume=PCV) and hemoglobin (Hb) concentration of the
blood samples were determined immediately after blood
sampling. After dilution, the number of red blood cells and
white blood cells was determined using a Neubauer
hemocytometer.

Carcass observation

After the livestock were fasted overnight, all goats
were slaughtered for carcass examination. This involved
severing the jugular vein and carotid artery and allowing
the goats to bleed for several minutes. The goats were then
skinned and eviscerated immediately after bleeding. Each
goat's body parts were separated, weighed, and recorded.
The carcass percentage was calculated by dividing the hot
carcass weight by the slaughter weight or empty body
weight. After removing all digestive tract contents, which
were included as part of the slaughter weight, the empty
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body weight was determined. The hot carcass weight was
calculated after removing the head, as well as the contents
of the chest, abdomen, and flanks, along with the skin and
legs. In this report, total edible non-carcass components
(edible offal) were defined as the sum of the kidneys,
heart, liver, tongue, small and large intestines,
reticulorumen, omasum, abomasum, tail, and total fat.
Total inedible non-carcass components (non-edible offal)
were calculated by summing the skin, digestive tract
contents, sexual organs, bladder, spleen, lungs with
trachea, diaphragm, and esophagus.

Data analysis

This study was processed statistically using RBD.
Observation data obtained were analyzed by analysis of
variance (F test), when there was a significant effect
continued with the Least Significant Difference (LSD) Test
to determine the average difference in the effect of
treatment.

RESULTS AND DISCUSSION

Production performance

The results of observations on the effect of adding
coconut pulp to the concentrate composition on the
production performance of female Kacang goats are
presented in Table 3.

The analysis of variance indicated that the addition of
fermented and unfermented coconut pulp at various levels
in the concentrate composition did not significantly affect
(P>0.05) body weight gain, dry matter intake, or feed
utilization efficiency in female Kacang goats.

The observed weight gain, dry matter intake, and feed
utilization efficiency were attributable to the nutrient
contributions from the fermented and unfermented coconut
pulp at different levels, which did not alter the overall
nutritional composition of the feed. Initially, the
concentrate's nutritional content was 14.01% protein and
67.86% Total Digestible Nutrients (TDN) before the
addition of coconut pulp. After incorporating 20% coconut
pulp, the nutrient content was 12.70% protein and 67.64%
TDN for unfermented coconut pulp, and 13.31% protein
and 66.71% TDN for fermented coconut pulp (Table 2).
This is consistent with the recommended protein
requirements for goats, which range from 12-14% (Nsahlai
et al. 2004; Souza et al. 2021; Fu et al. 2023).
Consequently, the lack of significant impact on body
weight, dry matter intake, and feed efficiency when
coconut pulp was added at various levels can be attributed
to the fact that these levels remained within the
recommended protein range for goats.

Physiological conditions

The results of observations on the effect of adding
coconut pulp to the concentrate composition on the
physiological conditions of local goats are presented in
Table 4.

Analysis of variance showed no interaction (P>0.05)
between the addition of fermented and unfermented
coconut pulp with different levels in the concentrate
composition on body temperature, respiration frequency,
pulse frequency, number of white blood cells, number of
red blood cells, hemoglobin levels, and hematocrit values
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Table 3: Average weight gain, feed consumption, and feed utilization efficiency in Kacang goats fed with additional coconut pulp in

the concentrate composition

Parameter Coconut Pulp Level (%) Average
0.0 10.0 20.0

Weight Gain (g/head/day) Without Fermentation 39.29 35.54 33.68 36.17
Fermentation 37.32 38.07 36.07 37.15
Average 38.30 36.80 34.88

Dry Feed Consumption (g/head/day) ~ Without Fermentation 495.89 463.06 469.32 476.09
Fermentation 489.24 481.70 484.37 485.11
Average 492.57 472.38 476.84

Efficiency of Dry Feed Use Without Fermentation 0.080 0.076 0.072 0.076
Fermentation 0.077 0.080 0.075 0.077
Average 0.078 0.078 0.073

Table 4: Average Physiological Condition of Kacang Goats Given Additional Coconut Pulp in the Concentrate Arrangement

Parameter Coconut Pulp Level (%) Average
0.0 10.0 20.0

Rectal Temperature(°C) Without Fermentation 38.93 38.68 38.64 38.75
Fermentation 38.87 38.87 38.75 38.83
Average 38.90 38.78 38.69

Respiratory Rate (times/minute) Without Fermentation 51.30 46.11 46.02 47.81
Fermentation 52.88 51.21 48.19 50.76
Average 52.09 48.66 47.11

Pulsus Rate (times/minute) Without Fermentation 80.58 75.83 75.59 77.33
Fermentation 79.60 78.78 77.68 78.69
Average 80.09 77.30 76.64

White Blood Cells (thousands/mm?3)  Without Fermentation 15.23 20.44 21.62 19.10
Fermentation 16.10 19.78 20.34 18.74
Average 15.66a 20.11b 20.98b

Red Blood Cells (millions/mm?3) Without Fermentation 9.84 9.63 9.44 9.64
Fermentation 9.83 9.83 9.82 9.83
Average 9.84 9.73 9.63

Hemoglobin (g/dL) Without Fermentation 9.83 8.74 8.66 9.08
Fermentation 9.30 9.24 9.22 9.25
Average 9.56 8.99 8.94

Hematocrit (%) Without Fermentation 24.85 24.36 24.30 24.50
Fermentation 24.75 24.72 24.54 24.67
Average 24.80 24.54 24.42

Description

of female Kacang goats. Additionally, the provision of
fermented and unfermented coconut pulp in the
concentrate composition did not provide a significant
effect (P>0.05) on body temperature, respiration
frequency, pulse frequency, number of white blood cells,
number of red blood cells, hemoglobin levels, and
hematocrit values of female Kacang goats. The level of
pulp provision in the concentrate composition did not
provide a significant effect (P>0.05) on body
temperature, respiration frequency, pulse frequency,
number of red blood cells, hemoglobin levels, and
hematocrit values, except for the number of white blood
cells of female Kacang goats.

The results of this study indicated that the body
temperature of the goats obtained was higher than the
results of the report by Hairmoko and Padang (2019)
namely 38.23-38.48°C. The body temperature of the goats
was within the normal range according to the statement of
Rajion et al. (2001) that the normal body temperature in
goats ranged from 38.40-39.40°C and the SR of goats in
normal conditions was 39.20-40.20°C (Rahardja et al.
2011).

This was related to metabolic activity, where the heat
production produced was the same because the nutritional
content was within the range of goat needs. The feed
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Different letters towards the row indicate significant differences (P<0.05).

consumed by livestock could affect the rate of heat
production in the body called the calorigenic effect of feed
and maintain homeostasis conditions (Hérter et al. 2017;
Costa et al. 2019; Fu et al. 2023).

The respiratory frequency that did not differ between
treatments was caused by relatively similar feed
consumption, resulting in no different results for the
respiration frequency of Kacang goats. The level of feed
consumption affected the rate of respiration frequency in
ruminant livestock and could increase the body's
metabolic process, therefore, the body heat produced also
increased (Navarro et al. 2019; Palulungan et al. 2022;
Loucka et al. 2023).

The frequency of pulses that did not differ between
treatments was caused by the amount of feed consumption
for each treatment not differing, both unfermented and
fermented treatments with different levels in the
concentrate  composition, therefore affecting the
frequency of pulses in livestock. This was as stated by
Gonzalez-Rivas et al. (2020); Nirwana et al. (2021) that
the frequency of pulses was closely related to the
metabolic rate of livestock, where factors that influenced
the frequency of pulses in livestock included gender,
muscle activity, environmental temperature, and feed
consumption levels.



The results of the LSD Test showed that the number of
white blood cells in female Kacang goats given 10-20%
coconut pulp in the concentrate composition was
significantly different (P<0.05) from female Kacang goats
not given coconut pulp in the concentrate composition.

The number of white blood cells that did not differ
between the treatments of fermented and unfermented
coconut pulp feed ingredients was probably due to the
possibility that fermented and unfermented coconut pulp
feed ingredients were not foreign objects or feed
ingredients containing toxins. Therefore, livestock
responded by forming white blood cells that were not
different, but after adding coconut pulp levels to the
concentrate composition, the body responded to it as a
foreign object or toxic substance. Elnaggar et al. (2016);
Agustina et al. (2023) explained that leukocytes were
mobile/active units of the body's defense system.
Leukocytes had several basic properties, namely
chemotaxis (attracted to certain chemicals), diapedesis
(able to pass through the capillary membrane of blood
vessels), amoeboid movement (moving like an amoeba),
and phagocytosis (eating foreign objects) (Sipos 2019;
Bradford and Contreras 2024). This could carry out their
functions defensively (preventing foreign objects from
entering the body) and reparatively (repairing damaged
body parts) (Ruiz-Campillo et al. 2017; Hussen and Al-
Sukruwah 2022; Scata et al. 2023).

The average number of erythrocytes from this study
was lower than the results conducted by Sarmin (2020);
Soeyono et al. (2020). Reports by Widyono et al. (2014),
on female Kacang goats that were intensively raised,
obtained an average number of erythrocytes of 13.23+1.74
X 10%/uL. Meanwhile, from the study by Bijanti et al.
(2011), on female Kacang goats in Mojosarirejo Village,
Gresik, an average number of erythrocytes was obtained of
14.57+2.3 x 106/pL.

The decrease in the number of erythrocytes in female
Kacang goats related to feed could be caused by a lack of
protein and several minerals from feed that were needed in
the process of erythrocyte formation such as Iron (Fe),
Cobalt (Co), and Cuprum (Cu) (Iftitah et al. 2022;
Shevchenko et al. 2023). The lack of minerals was caused
by goats' insufficient nutritional intake from feed
consumption.

The results of the examination of hemoglobin levels in
female Kacang goats could be seen in Table 4, and this was
8.66-9.30g/dL. The hemoglobin levels obtained tended to
be lower compared to the study results reported by Crilly
and Plate (2022) 6.80-10.13g/dL and by Tresia et al. (2023)
9.16-10.84g/dL.

The hemoglobin levels obtained from the study results
showed values that tended to be higher compared to the
existing literature. This was due to the influence of the
quality and quantity of feed given on the formation of
hemoglobin however hemoglobin levels tended to be high.
Singh et al. (2018), Sudarman et al. (2019) and Roza et al.
(2024) stated that buffaloes given high-concentrate feed
showed higher hemoglobin levels. These were also related
to the Iron content in the feed (Zerfu et al. 2023). Iron was
mainly needed in the process of erythrocyte formation,
namely in hemoglobin synthesis (Lambrecht et al. 2021,
Nohara et al. 2022). The element Iron was the main
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component of hemoglobin, however, Iron deficiency
affected hemoglobin formation (Choi et al. 2021; Iftitah et
al. 2022; Anggita et al. 2023). Reduced Iron absorption
caused the amount of ferritin (Iron stored in the body) to
also decrease which had an impact on the amount of Iron
that was used for hemoglobin synthesis and could cause
anemia (Antoniani et al. 2018). Tana et al. (2018) and Soul
et al. (2019) stated that hemoglobin levels were also
influenced by the season, body activity, the presence or
absence of erythrocyte damage, handling direction during
examination, and nutrition in feed.

The results of the hematocrit value examination in
female Kacang goats could be seen in Table 4. The average
hematocrit value in female Kacang goats was 24.30-
24.85%. The hematocrit value obtained was lower than the
results of the reported study (Widyono et al. 2014) and
higher than the report of (Bijanti et al. 2011). The previous
report (Widyono et al. 2014), showed a hematocrit value of
28.58%, and another study (Bijanti et al. 2011), obtained a
hematocrit value of 15.32%. Differences in hematocrit
values were influenced by several factors such as age,
livestock activity, water consumption, environmental
temperature, and nutritional content in the feed, especially
protein, minerals, and vitamins needed to maintain
normality and hematocrit values (Corrales-Hernandez et al.
2018; Kertawirawan et al. 2022).

Hematocrit values had a very close relationship with
the number of erythrocytes. A decrease in the number of
erythrocytes was generally followed by a decrease in
hematocrit values. The pattern of increasing hematocrit
values in this study showed appropriate values in goats. An
increase in hematocrit values accompanied by an increase
in hemoglobin levels and the number of red blood cells
were thought to be caused by a lack of Iron and vitamin B6
in animals (Corrales-Hernandez et al. 2018; Kertawirawan
et al. 2022; Francisco et al. 2023)

Carcass and non-carcass

The results of observations on the effect of adding
coconut pulp in the concentrate composition on the weight
and percentage of carcasses and non-carcasses of female
Kacang goats are presented in Table 5.

Analysis of variance showed that there was no
interaction (P>0.05) between the addition of fermented and
unfermented coconut pulp with different levels in the
concentrate composition on the slaughter weight, non-
carcass weight (internal, external, and edible) and non-
carcass percentage (internal, external and edible) of female
Kacang goats, but had a significant effect (P<0.05) on
carcass weight and percentage. The provision of fermented
and unfermented coconut pulp in the concentrate
composition had no significant effect (P>0.05) on the
slaughter weight, carcass weight, carcass percentage, non-
carcass weight (internal, external, and edible), and non-
carcass percentage (internal, external, and edible) of female
Kacang goats. The level of coconut pulp provision in the
concentrate composition had no significant effect (P>0.05)
on the slaughter weight and edible non-carcass percentage
and had an effect (P<0.05) on the carcass weight, carcass
percentage, non-carcass weight (internal, external and
edible) and non-carcass percentage (internal and external)
of female Kacang goats.



Int J Vet Sci, 2025, 14(2): 416-426.

Table 5: Average Weight and Percentage of Carcass and Non-Carcass of Kacang Goats Fed with Additional Coconut Pulp in the

Concentrate Arrangement

Parameter Coconut Pulp Level (%) Average
0.0 10.0 20.0

Slaughter weight (kg/head) Without Fermentation 14.78 13.24 13.72 13.92
Fermentation 14.13 14.02 13.71 13.95
Average 14.45 13.63 13.72

Carcass weight (kg/head) Without Fermentation 6.91a 5.78¢c 5.77c 6.15
Fermentation 6.33ab 6.24ab 6.02bc 6.20
Average 6.62a 6.01b 5.90b

Carcass Percentage (%/head) Without Fermentation 46.82a 43.61bc 42.06c 44.16
Fermentation 44.72b 44.65b 43.90b 44.42
Average 45.77a 44.13b 42.98b

Non-carcass weight (kg/head) Without Fermentation 3.17 2.52 2.50 2.73
Fermentation 291 2.74 2.64 2.76
Average 3.04a 2.63b 2.57b

Non-Carcass Percentage (%/head) Without Fermentation 21.46 19.20 18.28 19.65
Fermentation 20.59 19.48 19.31 19.79
Average 21.03a 19.34b 18.79b

Internal non-carcass weight (kg/head) Without Fermentation 0.828 0.584 0.689 0.700
Fermentation 0.718 0.654 0.641 0.671
Average 0.773a 0.619b 0.665b

Percentage of Internal Non-Carcass (%/head) Without Fermentation 5.61 4.44 5.07 5.04
Fermentation 5.07 4.66 4.70 4.81
Average 5.34a 4.55b 4.88b

External non-carcass weight (kg/head) Without Fermentation 2.342 1.934 1.810 2.029
Fermentation 2.197 2.088 1.998 2.094
Average 2.269 2.011b 1.904b

Percentage of non-External Carcass (%/head). Without Fermentation 15.85 14.76 13.21 14.61
Fermentation 15.52 14.82 14.61 14.98
Average 15.69a 14.79b 13.91b

Edible non-carcass weight (kg/head). Without Fermentation 1.983 1.645 1.712 1.780
Fermentation 1.795 1.763 1.703 1.754
Average 1.889a 1.704b 1.707b

Percentage of non-edible carcasses (%/head). Without Fermentation 13.43 12.45 12.48 12.79
Fermentation 12.67 12.65 1241 12.58
Average 13.05 12.55 12.45

Description -

The results of this study showed that the slaughter
weight of each treatment did not show significant
differences, but the carcass weight, percentage, non-
carcass weight, and percentage (internal non-carcass,
external non-carcass, and non-carcass fit for consumption)
differed along with the increasing level of provision of
fermented coconut pulp and non-fermented coconut pulp.
This was in accordance with Chanjula and Cherdtong
(2018) and Obeidat et al. (2020) that nutrition is a factor
that could affect livestock carcass production.

The results of the LSD Test showed that the carcass
weight of goats that did not receive the addition of
fermented coconut pulp and without fermentation in the
concentrate composition was significantly higher (P<0.05)
compared to 10% unfermented coconut pulp, 20%
fermented coconut pulp, and unfermented coconut pulp,
but not significantly different (P>0.05) with 10%
fermented coconut pulp. A total of 10% unfermented
coconut pulp was also not significantly different (P>0.05)
with 20% fermented coconut pulp and 20% unfermented
coconut pulp in the concentrate.

This was caused by various factors and thought to
affect the proportion of carcass weight, especially the
nutritional content of feed consumed by livestock. The
nutritional content of the concentrate given was 14.01%
and decreased with the addition of fermented coconut pulp
and unfermented coconut pulp as a substitute for
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concentrate. Livestock carcass growth was influenced by
many factors, namely genetics, gender, castration,
physiology, age, body weight, and feed given both in
quantity and quality (Fthenakis and Papadopoulos 2018;
Purnami et al. 2021; Spandan et al. 2022). However,
gender, breed of livestock, and nutrition were factors that
greatly influenced the growth of carcass components
(Bambou et al. 2021; Ale et al. 2022; Campelo-Lima et al.
2022; Farid et al. 2023).

The results of the LSD Test showed that the percentage
of goat carcasses that did not receive the addition of raw
coconut pulp in the concentrate composition was
significantly higher (P<0.05) compared to other treatments,
while LSD that did not receive fermented coconut pulp was
not significantly different (P>0.05) from those that
received 10% raw and fermented coconut pulp, and 20%
fermented coconut pulp. The reports that received 10%
unfermented coconut pulp were not significantly different
from those given fermented coconut pulp and 20%
unfermented coconut pulp.

The decreasing carcass percentage with increasing
coconut pulp as a substitute for concentrate, both
unfermented and fermented, was due to the nutritional
quality obtained by goats during the study as shown in
Table 2. Therefore, the carcass percentage was closely
related to the nutritional quality consumed by livestock
(Njoga et al. 2021; Ncube et al. 2022). Nutrition was one



of the important factors affecting body weight (Kahi and
Wasike 2019; Berthel et al. 2022; Charis et al. 2022;
Nelson et al. 2023). When the feed quality was good and
the amount of consumption was sufficient, it accelerated
growth and eventually increased body weight gain which
caused high slaughter weight (Coloma-Garcia et al. 2020;
Tahuk and Bira 2023). Faster-growing livestock was more
efficient in converting food into body weight gain,
therefore increasing carcass weight and subsequently
affecting carcass percentage (Reynolds et al. 2020; Dahmer
et al. 2022; Wang et al. 2023; Yang et al. 2023).

The LSD Test results showed that the non-carcass
weight and percentage (internal, external and edible) of
goats that did not receive additional coconut pulp in the
concentrate composition were significantly (P<0.05)
higher than the treatments that received 10% and 20%
coconut pulp. However, those received 10% and 20%
coconut pulp did not show any significant difference
(P>0.05) in the non-carcass weight and percentage
(internal, external, and edible) of female Kacang goats.

Growth and development could result in changes in
body weight and measurements, including live, carcass,
and non-carcass weight. When there was an increase in live
weight, there was an increase in carcass and non-carcass
weight (Garcia-Mufiiz et al. 2019; Vorlaphim et al. 2021;
Zhan et al. 2023; Cai et al. 2023). This report showed that
the slaughter weight was not significantly different
between treatments however the weight of carcass
components and non-carcass weight also did not show
significant differences, but tended to decrease with
increasing provision of unfermented and fermented
coconut pulp. This was supported by Shen et al. (2021);
Kegici et al. (2022) that changes in carcass components
with increasing carcass weight were due to differential
growth of carcass tissue, however changes in carcass
components were proportional to the increase in carcass
weight.

The relative growth of some non-carcass components
was the same as the relative growth rate of the livestock
body (Mohammed et al. 2012). Salim and Abdulkareem
(2019); Hundal et al. (2020); Alkass et al. (2023) stated that
the rumen, reticulum, and omasum increased rapidly in
weight in early postnatal life, but the percentage of the
digestive tract decreased when it reached maturity.
Furthermore, the small intestine developed faster than the
large intestine and abomasum. The weight of the digestive
and metabolic organs varied greatly depending on the
physiological status and the food given (Al-Owaimer et al.
2013; Khatun et al. 2019).

Conclusion

Adding coconut pulp into the feed composition for
Kacang goats is feasible. This is because the addition of
coconut pulp both fermented and non-fermented, at various
levels did not significantly affect body weight gain, dry
matter consumption, dry matter use efficiency, body
weight gain, respiration rate, pulse rate, or other parameters
such as white blood cell count, red blood cell count,
haemoglobin level, haematocrit value, slaughter weight,
carcass weight, carcass weight, non-carcass weight, and
non-carcass weight (internal, external, and edible). In
addition, feeding fermented and unfermented coconut pulp
in the ration had no significant effect on body weight,
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respiration rate, and pulse rate. The only result obtained
was that the provision of coconut pulp in the ration
significantly affected leucocyte count, slaughter weight,
carcass weight, carcass percentage, and non-carcass
percentage in Kacang goats.

Conflict of interest: There is no conflict of interest with
any organization or party about the anything discussed in
this manuscript.

Acknowledgment: The experiment was funded through
the Publication Riset Grant provided by Tadulako
University for 2022, as per the "Decision of the Research
and Community Service Institute with contract No:
769.ak/UN.28.2/P1/2022". The study was conducted with
the support of the staff technical assistance at the Animal
Production Laboratory, Faculty of Animal and fishery,
Tadulako University Palu.

Author’s Contribution: Padang, Sri Wulan, and Nirwana
designed the research concept and sought funding.
Fatmawati and Zainal carried out field and laboratory
practices. Harmoko and Naharuddin drafted the script. All
authors have read and approved the final manuscript.

REFERENCES

Agustina DK, Suyadi S, Nugiartiningsih VMA and Kuswati K,
2023. Hematological profile and leukocyte differentiation of
madura cattle and their crosses at different sexes and ages.
Advances in Animal and Veterinary Sciences 11(7): 1193-
1199. https://doi.org/10.17582/journal.aavs/2023/11.7.1193.
1199

Abdullah S, Padang P, Sagaf S, Naharuddin N, Cakrawati SW and
Harmoko H, 2023. The impact of Lannea coromandelica leaf
flour supplementation on the production performance and
hematological values of local goats. International Journal of
Design & Nature and Ecodynamics 18(4): 989-994.
https://doi.org/10.18280/ijdne.180427

Al-Owaimer A, Suliman G, El-Waziry A, Metwally H and

Abouheif M, 2013. Allometric growth patterns of body and

carcass components in ardhi Goat. International Journal of

Animal and Veterinary Advances 5(5): 183-189.

https://doi.org/10.19026/ijava.5.5595

KB, Scott J, Okere C, Abrahamsen FW, Gurung R and

Gurung NK, 2022. Effects of low-fat distillers dried grains

with solubles supplementation on growth performance,

rumen fermentation, blood metabolites, and carcass
characteristics of kiko crosshred wether goats. Animals

12(23): 1-13. https://doi.org/10.3390/ani12233318

Alissandra PBM, Yuwalee U and Rameshprabu R, 2019.
Development of a novel sequential pretreatment strategy for
the production of bioethanol from coconut pulp residue.
Maejo International Journal of Energy and Environmental
Communication 1(3): 20-28. https://doi.org/10.54279/
mijeec.v1i3.244920

Alkass JE, Yateem CAM, Al-Sherwany DAO and Mustafa KNS,
2023. Allometry growth coefficients of carcass and non-
carcass components in small ruminants: A review.
Mesopotamia Journal of Agriculture 51(2): 25-35
https://doi.org/10.33899/magrj.2023.137250.1227

Anggita A, Mudawamah M and Sumartono S, 2023. Analisis
komponen darah dari berbagai fase reproduksi induk domba
(Ovis aries) Sapudi. Bioscientist: Jurnal llmiah Biologi
11(2): 1311-1319. https://doi.org/10.33394/bioscientist.
v11i2.9107

Antoniani C, Meneghini V, Lattanzi A, Felix T, Romano O,

Ale




Magrin E, Weber L, Pavani, G., Hoss S El, Kurita R,
Nakamura Y, Cradick TJ, Lundberg AS, Porteus M,
Amendola M, Nemer wel, Cavazzana M, Mavilio F and
Miccio A, 2018. Induction of fetal hemoglobin synthesis by
CRISPR/Cas9-mediated editing of the human b-globin
locus. Blood 131(17): 1960-1973. https://doi.org/10.1182/
blood-2017-10-811505

Bambou JC, Cériac S, Liméa L, Arquet R, Bocage B and
Alexandre G, 2021. Impact of diet supplementation and age
at slaughter on carcass characteristics of creole goats.
Frontiers in  Veterinary = Science 8.  671948.
https://doi.org/10.3389/fvets.2021.671948

Berthel R, Simmler M, Dohme-Meier F and Keil N, 2022. Dairy
sheep and goats prefer the single components over the mixed
ration. Frontiers in Veterinary Science 9: 10176609.
https://doi.org/10.3389/fvets.2022.1017669

Bijanti R, Eliyani H and Soeharsono, 2011. Prameter hematologi
kambing Kacang desa Mojosarirejo Driyorejo Gresik 4(3):
187-190.

Bradford BJ and Contreras GA, 2024. Adipose Tissue

inflammation: linking physiological stressors to disease

susceptibility. Annual Review of Animal Biosciences 12(1):

261-281. https://doi.org/10.1146/annurev-animal-021122-

113212

L, Li M, Zhou S and Xu Q, 2023. The mixture of

saccharomyces cerevisiae and clostridium butyricum could

promote rumen fermentation and improve the growth

performance of goats in hot summer. Metabolites 13(1): 140.

https://doi.org/10.3390/metab013010104

Campelo-Lima VH, Antas-Urbano S, Andrade-Ferreira M,
Cavalcante-Ribeiro PH, Gomes-Bezerra J, Cariri-Chagas
JC, Moreira-aguiar E and Nascimento-Rangel AH, 2022.
Sugarcane bagasse or elephant grass hay in diets for goats:
Performance, feeding behavior and carcass characteristics.
Revista Colombiana de Ciencias Pecuarias 35(1): 49-59.
https://doi.org/10.17533/udea.rccp.v35n1a05

Chanjula P and Cherdthong A, 2018. Effects of crude glycerin
from waste vegetable oil in diets on performance and carcass
characteristics of feedlot goats. Asian-australasian Journal of
Animal Sciences 31(4): 514-525. https://doi.org/10.5713/
ajas.17.0194

Charis BZ, Pagalay U, Hariyadi MA and Wadjdi MF, 2022.
Optimalisasi formula kandungan zat bahan pakan domba dan
kambing dengan multivariate linear regression. Jurnal limiah
Biosaintropis (Bioscience-Tropic) 8(1): 46-55.
https://doi.org/10.33474/e-jbst.v8i1.492

Choi JH, Jung TH, Seo HJ and Han KS, 2021. Development Of
Livestock Feed Additives Using Porcine Blood Cells.
Journal of animal Physiology and animal Nutrition 105 3):
478-484. https://doi.org/10.1111/jpn.13498

Coloma-Garcia W, Mehaba N, Such X, Caja G and Salama AAK,
2020. Effects of cold exposure on some physiological,
productive, and metabolic variables in lactating dairy goats.
Animals 10(12): 2383. https://doi.org/10.3390/ani10122383

Corrales-Hernandez A, Mota-Rojas D, Guerrero-Legarreta I,
Roldan-Santiago P, Rodriguez-Salinas S, Yafiez-Pizafa A,
de la Cruz L, Gonzélez-Lozano M and Mora-Medina P,
2018. Physiological responses in horses, donkeys and mules
sold at livestock markets. International Journal of Veterinary
Science and Medicine 6(1): 97-102.
https://doi.org/10.1016/j.ijvsm.2018.03.002

Costa TC, Moura FH, Souza RO, Lopes MM, Fontes MMS, Serédo
NVL, Sanglard L P, Du M, Gionbelli MP and Duarte MS,
2019. Effect of maternal feed restriction in dairy goats at
different stages of gestation on skeletal muscle development
and energy metabolism of kids at the time of births. Animal
Reproduction Science 206: 46-59. https://doi.org/10.1016/j.
anireprosci.2019.05.006

Crilly JP and Plate P, 2022. Anaemia in lambs and kids reared
indoors on maternal milk and the impact of iron

Cai

423

Int J Vet Sci, 2025, 14(2): 416-426.

supplementation on haemoglobin levels and growth rates.
Animals 12(14): 1863. https://doi.org/10.3390/ani12141863

Dahmer PL, Mcdonald FB, Chun CKY, Zumbaugh CA, Jones
CK, Crane AR, Kott T, Lattimer JM and Chao MD, 2022.
Evaluating the impact of feeding dried distillers grains with
solubles on Boer goat growth performance, meat color
stability and antioxidant capacity. Translational Animal
Science (2): 1-9. https://doi.org/10.1093/tas/txac060

Elnaggar MM, Abdellrazeq GS, Mack V, Fry LM, Davis WC and
Park KT, 2016. Characterization and use of new monoclonal
antibodies to CD11c, CD14, and CD163 to analyze the
phenotypic complexity of ruminant monocyte subsets.
Veterinary Immunology and Immunopathology 178: 57-63.
https://doi.org/10.1016/j.vetimm.2016.06.010

Elyana P, Pangastuti A and Nugraheni ER, 2018. The effect of
adding coconut pulp resulting from aspergillus oryzae
fermentation in commercial feed on the growth of Nile
tilapia (Oreochromis niloticus). Cell Biology and
Development 2(1): 33-42. https://doi.org/10.13057/
cellbioldev/v020105

Emilia I, Putri YP, Novianti D and Niarti M, 2021. Pembuatan
virgin coconut oil (VCO) dengan cara fermentasi di desa
gunung megang kecamatan gunung megang muara enim.
Sainmatika: Jurnal Ilmiah Matematika Dan IImu
Pengetahuan alam 18(1): 88-92. https://doi.org/10.31851/
sainmatika.v17i3.5679

Farid MU, Jaspal MH, Lugman N, asghar B, ljaz M, Yar MK, Ali
Taseer MS, Igbal Z, Naeem MA and Nasir J, 2023. Age, sex,
and chilling effects on goat meat. Italian Journal of Food
Science 35(4): 12-20. https://doi.org/10.15586/ijfs.v35i4.
2195

Francisco PP, Evelin TT, Victoria CB and Daniela RF, 2023.
Hematological alterations in farmers exposed to
organophosphate pesticides. Salud, Ciencia y Tecnologia 3:
568. https://doi.org/10.56294/SALUDCYT2023568

Fthenakis GC and Papadopoulos E, 2018. Impact of parasitism in
goat production. Small Ruminant Research 163: 21-25.
https://doi.org/10.1016/j.smallrumres.2017.04.001

Fu B, Gao H, Yu Y, Zhao Q, Wu H, Wang D, Li Z, Zhang Y,
Chen L and Leng J, 2023. Crude protein requirement of
yunshang black goats during growth period. Chinese Journal
of animal Nutrition 35(3): 1749-1757. https://doi.org/10.
12418/CJAN2023.165

Garcia-Mufiiz JG, Ramirez-Valverde R, Nifiez-Dominguez R
and Hidalgo-Moreno JA, 2019. Dataset on growth curves of
Boer goats fitted by ten non-linear functions. Data in Brief
23:103672. https://doi.org/10.1016/j.dib.2019.01.020

Gonzalez-Rivas PA, Chauhan SS, Ha M, Fegan N, Dunshea FR
and Warner RD, 2020. Effects of heat stress on animal
physiology, metabolism, and meat quality: A review. Meat
Science 162: 108025. https://doi.org/10.1016/].meatsci.2019
.108025

Salim AH and Abdulkareem AA, 2019. CAST/Mspl gene
polymorphism and its impact on growth performance and
carcass traits of Shami goats breed in Irag. In Journal of
Physics: Conference Series 1294(9), p. 092015). IOP
Publishing. https://doi.org/10.1088/1742-6596/1294/9/
092015

Harmoko H and Padang P, 2019. Kondisi performa dan status
fisiologis kambing kacang dengan pemberian pakan tepung
daun jarak (Jatropha gossypifolia) fermentasi. Indonesian
Journal of Animal Science 21(3): 183-191. https://doi.org/10
.25077/jpi.21.3.183-191.2019

Hérter CJ, Lima LD, Castagnino DS, Rivera AR, Nunes AM,
Sousa SF, Liesegang A, Resende KT and Teixeira IAMA,
2017. Mineral metabolism of pregnant goats under feed
restriction. Animal Production Science 57(2): 290-300.
https://doi.org/10.1071/AN14471

Hundal JS, Wadhwa M and Bakshi MPS, 2020. Effect of
supplementing herbal feed additive anethum sowa on




nutrient utilization, productive performance and carcass
characteristics of male beetal kids. Animal Nutrition and
Feed Technology 20(1): 25-38. https://doi.org/10.5958/0974
-181X.2020.00003.7

Hussen J and Al-Sukruwah MA, 2022. The impact of the animal
housing system on immune cell composition and function in
the blood of dromedary camels. Animals 12(3): 317-324.
https://doi.org/10.3390/ani12030317

Iftitah D, arisandi B, Widyani RR and Juniah J, 2022.
Physiological conditions of broiler chickens during
transportation with vitamin treatment and distance
difference. Jurnal llmu-limu Peternakan 32(3): 313-327.
https://doi.org/10.21776/ub.jiip.2022.032.03.02

Kahi AK and Wasike CB, 2019. Dairy goat production in sub-
Saharan africa: Current status, constraints and prospects for
research and development. Asian-australasian Journal of
Animal Sciences 32(8): 1266-1273. https://doi.org/10.5713/
ajas.19.0377

Kegici PD, Yalcintan H and ekiz B, 2022. Allometric growth of
non-carcass components and hind limb tissue composition in
Saanen goat kids reared under natural and artificial systems.
Journal of Research in Veterinary Medicine 41(1): 20-26.
https://doi.org/10.30782/jrvm.1036642

Kertawirawan IPA, Budiari NLG, Adijaya IN and Kusumadewi
MR, 2022. Identification of concentrate quality from local
raw materials through hematology profile on bali cattle.
Buletin Veteriner Udayana 14(4): 443-449.
https://doi.org/10.24843/bulvet.2022.v14.i04.p17

Khaidir, Nasruddin and Syahputra D, 2015. Pengolahan ampas
kelapa dalam menjadi biodiesel pada beberapa variasi
konsentrasi katalis kalium hidroksida (KOH). Jurnal
Samudera 9 (2): 77-92 https://repository.unimal.ac.id/2026/

Khatun A, Sarker MB, Islam MA, Bari MS, Amin MR and
Moniruzzaman M, 2019. Growth, carcass characteristics and
organ development of goat kids fed different levels of cow
milk. Journal of the Bangladesh Agricultural University
17(4): 551-559. https://doi.org/10.3329/jbau.v17i4.44625

Kholishah N, Mulyaningsih S and Firyanto R, 2021. Pembuatan
biodiesel dari ampas kelapa dengan metode transesterifikasi
in-situ dan katalis kalium hidroksida (KOH). CHEMTAG
Journal of Chemical Engineering 2(2): 44-49.
https://doi.org/10.56444/cjce.v2i2.1842

Kristianto LK, 2023. Potensi ampas kelapa sebagai bahan pakan
ternak alternatif di kalimantan timur. Warta BSIP
Perkebunan 1(1): 17-21. https://epublikasi.pertanian.go.id/
berkala/wartabun/article/view/1504

Laksono J, Karyono T and Haniati H, 2023. Nutritional value of
coconut pulp (cocos nuciferal) fermented using aspergillus
niger at different times as a poultry feed. Jurnal Ilmu Dan
Teknologi Peternakan Indonesia (JITPI) Indonesian Journal
of Animal Science and Technology 9(1): 41-48.
https://doi.org/10.29303/jitpi.v9i1.183

Lambrecht NJ, Wilson ML, Baylin A, Folson G, Naabah S,
eisenberg JNS, Adu B and Jones AD, 2021. Associations
between livestock ownership and lower odds of anaemia
among children 6-59 months old are not mediated by animal-
source food consumption in Ghana. Maternal and Child
Nutrition 17(3): 1-15. https://doi.org/10.1111/mcn.13163

Londok J, Laihad JT and Kowel YHS, 2022. Prebiotik manan
oligosakarida dari ampas kelapa dan perannya dalam nutrisi
ayam pedaging-review. Prosiding Seminar 9: 144-152

Loucka R, Jan¢ik F, Kumprechtova D, Koukolova V, Kubelkova
P, Tyrolova Y, Vyborna A, Joch M, Jambor V, Synkova H,
Mala S, Nedélnik J, Lang J and Homolka P, 2023. Using
precision livestock farming for dairy herd management.
Czech Journal of Animal Science 68(3): 111-121.
https://doi.org/10.17221/180/2022-CJAS

Marhamah SU, Akbarillah T and Hidayat H, 2019. Kualitas
nutrisi pakan konsentrat fermentasi berbasis bahan limbah
ampas tahu dan ampas kelapa dengan komposisi yang

424

Int J Vet Sci, 2025, 14(2): 416-426.

berbeda serta tingkat akseptabilitas pada ternak kambing.
Jurnal Sain Peternakan Indonesia 14(2): 145-153.
https://doi.org/10.31186/jspi.id.14.2.145-153

Mohammed S, Urge M, Animut G, Awigechew K, Abebe G and
Goetsch AL, 2012. Effects of level of concentrate
supplementation on growth performance of arsi-Bale and
Boer x arsi-Bale male goats consuming low-quality grass
hay. Tropical animal Health and Production 44(6): 1181-
1189. https://doi.org/10.1007/s11250-011-0056-2

Naser A, Padang P, Sagaf S, Abdullah S, Naharuddin N, Wulan
S, Nirwana N, Zainal Z and Mustafa M, 2023. The impact of
processing methods and levels of Jatropha gossypifolia L.
leaves on productivity of goats, considering distance.
International Journal of Desigh & Nature and Ecodynamics,
18(3): 653-659. https://doi.org/10.18280/ijdne.180317

Navarro G, Bravo V, Gallo C and Phillips CJC, 2019.
Physiological and behavioural responses of cattle to high and
low space, feed and water allowances during long distance
transport in the south of Chile. Animals 9(5): 229.
https://doi.org/10.3390/ani9050229

Ncube KT, Dzomba EF, Rosen BD, Schroeder SG, Van Tassell
CP and Muchadeyi FC, 2022. Differential gene expression
and identification of growth-related genes in the pituitary
gland of South african goats. Frontiers in Genetics 13:
811193. https://doi.org/10.3389/fgene.2022.811193

Nelson NK, Sivasabari K, Ankitha Indu J, Krishnan D, Anjali
MR, Akhil PR, Pran M, Nainu F, Praveen SV, Singh P,
Chopra H, Chakraborty S, Dey A, Dhama K and Chandran
D, 2023. Beneficial impacts of goat milk on the nutritional
status and general well-being of human beings: Anecdotal
evidence. In Journal of Experimental Biology and
Agricultural Sciences 11(1): 1-15. https://doi.org/10.18006/
2023.11(1).1.15

Nirwana Wulan S and Zainal, 2021. Complete silage of forage
corn and king grass to weight gain and physiological status
of goat and sheep. Jurnal Ilmiah Agrisains 22(2): 41-46.
https://doi.org/10.22487/jiagrisains.v22i2.2021.74-80

Njoga EO, Ezenduka EV, Ogbodo CG, Ogbonna CU, Jaja IF,
Ofomatah AC and Okpala COR, 2021. Detection,
distribution and health risk assessment of toxic heavy
metals/metalloids, arsenic, cadmium, and lead in goat
carcasses processed for human consumption in south-eastern
Nigeria. Foods 10(4): 798. https://doi.org/10.3390/
foods10040798

Nohara M, Hisaeda K, Ono T, Inoue Y, Ogawa K, Hata A, Sibano
K, Nagahata H and Fujitani N, 2022. The relationships
between environmental parameters in livestock pen and
physiological parameters of Holstein dairy cows. Journal of
Veterinary ~ Medical Science  84(7): 964-977.
https://doi.org/10.1292/jvms.22-0187

Nsahlai IV, Goetsch AL, Luo J, Johnson ZB, Moore JE, Sahlu T,
Ferrell CL, Galyean ML and Owens FN, 2004.
Metabolizable protein requirements of lactating goats. Small
Ruminant Research 53(3): 327-337. https://doi.org/10.1016/
j.smallrumres.2004.04.004

Obeidat MD, Obeidat BS, Nusairat B and Al-Shareef R, 2020.
Fattening performance and carcass traits of Baladi and
Shami-Baladi kids. Veterinary World 13(1): 21-25.
https://doi.org/10.14202/vetworld.2020.21-25

Oktaviana A, Verdian AH and Aziz R, 2022. Supplementary of
coconut pupl extract to feed to increase growth of saline
tilapia. Jurnal Perikanan Tropis 9(1): 47-55. https://doi.org/
10.35308/jpt.v9i1.4128

Ouma GO, 2019. Growth performance, metabolic efficiency and
nutrient utilization of BALB/C mice fed with diet made from
leftovers from cocos nucifera pulp. American Journal of
Bioscience 7(1): 1-6. https://doi.org/10.11648/j.ajbio.
20190701.11

Palulungan JA, Saragih EW, Purwaningsih and Noviyanti N,
2022. Dampak penambahan lamtoro  (Leucaena




leucocephala) pada pakan terhadap status fisiologis ternak
kambing kacang (capra aegragus hircus). jurnal ilmu
peternakan dan veteriner tropis. Journal of Tropical animal
and Veterinary Science 12(1): 9-15. https://doi.org/10.
46549/jipvet.v12i1.281

Panjaitan D, 2021. Potensi pemanfaatan limbah ampas kelapa
sebagai sumber pangan atau bahan substitusi makanan
kesehatan. Jurnal Riset Teknologi Pangan Dan Hasil
Pertanian (RETIPA) 1(2): 63-68. https://doi.org/10.54367/
retipa.v1i2.1209

Purnami NA, Purbowati E and Rianto E, 2021. Meat production
of young and adult kejobong goats fed diets with different
protein concentration. Jurnal llmu-llmu Peternakan 31(1):
52-59. https://doi.org/10.21776/ub.jiip.2021.031.01.07

Radhiah A, Martunis M and Erika C, 2022. Karakteristik
fisikokimia dari virgin coconut oil (VCO) yang diproduksi
dengan metode penggaraman dan fermentasi menggunakan
ragi roti. Jurnal IImiah Mahasiswa Pertanian 7(2): 431-436.
https://doi.org/10.17969/jimfp.v7i2.20160

Rahardja DP, Toleng AL and Lestari VS, 2011. Thermoregulation
and water balance in fat-tailed sheep and kacang goat under
sunlight exposure and water restriction in a hot and dry area.
Animal  5(10):  1587-1593.  https://doi.org/10.1017
/S1751731111000577

Rajion MA, Mohamed Saat I, Zulkifli I and Goh YM, 2001. The
effects of road transportation on some physiological stress
measures in goats. Asian-australasian Journal of Animal
Sciences 14(9): 1250-1252. https://doi.org/10.5713/ajas.
2001.1250

Reynolds D, Min BR, Gurung N, mcelhenney W, Lee JH,
Solaiman S and Bolden-Tiller O, 2020. Influence of tannin-
rich pine bark supplementation in the grain mixes for meat
goats: Growth performance, blood metabolites, and carcass
characteristics.  Animal  Nutrition ~ 6(1):  85-91.
https://doi.org/10.1016/j.aninu.2019.09.003

Roza E, Aritonang SN, Yellita Y, Susanty H and Rizgan, 2024.
Hematology and milk production of murrah buffaloes with
local forage-based feeding in kapau village, agam regency,
West Sumatra, Indonesia. Advances in Animal and
Veterinary Sciences 12(3): 451-456. https://doi.org/10.
17582/journal.aavs/2024/12.3.451.456

Ruiz-Campillo MT, Molina-Hernandez V, Escamilla A,
Stevenson M, Perez J, Martinez-Moreno A, Donnelly S,
Dalton JP and Cwiklinski K, 2017. Immune signatures of
pathogenesis in the peritoneal compartment during early
infection of sheep with Fasciola hepatica. Scientific Reports
7(1): 1-14. https://doi.org/10.1038/s41598-017-03094-0

Sagaf S, Naser A, Nirwana N, Cakrawati SW, Zainal Z, Mustafa
M and Naharuddin N, 2024. Effects of moringa leaf and fruit
powder supplementation on hematological parameters and
growth performance in Kacang goats. International Journal
of Design & Nature and Ecodynamics 19(3): 963-969.
https://doi.org/10.18280/ijdne.190326

Sarmin SS, 2020. Pengaruh bunting dan laktasi terhadap
hematologi dan mineral kambing peranakan ettawa di
Kulonprogo, Yogyakarta, Indonesia. Jurnal Sain Veteriner
38(3): 260-268. https://doi.org/10.22146/jsv.54190

Scata MC, Alhussien MN, Grandoni F, Reale A, Zampieri M,
Hussen J and De Matteis G, 2023. Hyperthermia-induced
changes in leukocyte survival and phagocytosis: a
comparative study in bovine and buffalo leukocytes.
Frontiers in  Veterinary  Science  10: 1-14.
https://doi.org/10.3389/fvets.2023.1327148

Shen J, Hao Z, Wang J, Hu J, Liu X, Li S, Ke N, Song Y, Lu Y,
Hu L, Qiao L, Wu X and Luo Y, 2021. Comparative
transcriptome profile analysis of longissimus dorsi muscle
tissues from two goat breeds with different meat production
performance using RNA-Seq. Frontiers in Genetics 11: 1-13.
https://doi.org/10.3389/fgene.2020.619399

Shevchenko L, Mitsevsky M, Shulyak S, Mykhalska V,

425

Int J Vet Sci, 2025, 14(2): 416-426.

Poliakovskyi V, Boiarchuk S, Anastasiia I, Vadym K,
Dmytro N and Gruntovskyi M, 2023. The effect of colloidal
silver on clinical, morphological parameters and mineral
composition of blood of calves. Acta Fytotechnica et
Zootechnica 26(1): 1336-9245. https://doi.org/10.15414/afz.
2023.26.01.8-14

Singh P and Krishnaswamy K, 2022. Sustainable zero-waste
processing system for soybeans and soy by-product
valorization. Trends in Food Science and Technolog 128:
331-344. https://doi.org/10.1016/j.tifs.2022.08.015

Singh SK, Singh VK, Kumari P, Nakade UP and Garg SK, 2018.
Trypanosoma evansi induces detrimental immuno-catabolic
alterations and condition like type-2 diabetes in buffaloes.
Parasitology International 67(2): 140-146.
https://doi.org/10.1016/j.parint.2017.10.015

Sipos W, 2019. Shifts in porcine PBMC populations from
adolescence to adulthood. Veterinary Immunology and
Immunopathology 211: 35-41. https://doi.org/10.1016/j
.vetimm.2019.04.002

Soeyono G, Widhyari SD, afifah SLN, Angesti SI, Khoirunnisa I,
Khaeriyah I, Maulani RN and Ayu BL, 2020. Mastektomi
pada kambing peranakan etawa (Capra aegagrus hircus). A-
RSHI Veterinary Letters 4(2): 29-36.
https://doi.org/10.29244/avl.4.2.29-30

Soul W, Mupangwa J, Muchenje V and Mpendulo TC, 2019.
Biochemical indices and heamtological parameters of goats
fed lablab purpureus and vigna unguiculata as supplements
to a chloris gayana basal diet. Veterinary and Animal
Science 8: 1-9. https://doi.org/10.1016/j.vas.2019.100073

Souza AP, Vargas JAC, Fernandes MHMR, Almeida AK,
Resende KT and Teixeira IA MA, 2021. Metabolizable
protein: 2. requirements for maintenance in growing saanen
goats. Frontiers in Veterinary Science 8: 1-8.
https://doi.org/10.3389/fvets.2021.650203

Sutanto TDD, Ratnawati D and HP AM, 2021. Pembuatan virgin
coconut oil (VCO) dengan metode enzimatis dan fermentasi.
Indonesian Journal of community Empowerment and
Service (ICOMES) 1(1): 6-14. https://doi.org/10.33369/
icomes.v1i1.18978

Spandan PV, Ruban W, Sejian V, Devaraj C, Silpa MV, Awachat
V B, Manjunathareddy GB and Bhatta R, 2022. Heat stress
induced changes in the major carcass traits and quantitative
expression patterns of selective meat quality determining
genes in kanni aadu goats. Food Chemistry 1: 1-10.
https://doi.org/10.1016/j.focha.2022.100053

Sudarman A, Hidayati N and Suharti S, 2019. Status nutrisi
kerbau betina di peternakan rakyat cibungbulang: pengaruh
suplementasi Indigofera sp dan gaplek terhadap perubahan
profil darah. Jurnal llmu Nutrisi Dan Teknologi Pakan 17(2):
32-37. https://doi.org/10.29244/jintp.17.2.32-37

Suryani S, Sariani S, Earnestly F, Marganof M, Rahmawati R,
Sevindrajuta S, Indra MTM and Fudholi A, 2020. A
comparative study of virgin coconut oil, coconut oil and
palm oil in terms of their active ingredients. Processes 8(4):
1-11. https://doi.org/10.3390/PR8040402

Tahuk PK and Bira GF, 2023. The effect of different feed
restriction levels on the performance of young male kacang
goats. Advances in Animal and Veterinary Sciences 11(1):
141-149. https://doi.org/10.17582/journal.aavs/2023/11.1.
141.149

Tana S, Saraswati TR and Yuniwarti EYW, 2018. Hematology
and blood chemistry status of most frequently consumed
ruminants in community. Biosaintifika 10(2): 341-347.
https://doi.org/10.15294/biosaintifika.v10i2.12714

Tresia GE, Trisiana AF and Tiesnamurti B, 2023. Effects of road
transportation on some physiological stress measures in
anperaand boerka goats. Buletin Peternakan 47(3): 142-151.
https://doi.org/10.21059/buletinpeternak.v47i3.83317

Vorlaphim T, Paengkoum P, Purba RAP, Yuangklang C,
Paengkoum S and Schonewille JT, 2021. Treatment of rice




stubble with pleurotus ostreatus and urea improves the
growth performance in slow-growing goats. Animals 11(4):
1-10. https://doi.org/10.3390/ani11041053

Wang D, Tang G, Zhao L, Wang M, Chen L, Zhao C, Liang Z,
Chen J, Cao Y and Yao J, 2023. Potential roles of the rectum
keystone microbiota in modulating the microbial community
and growth performance in goat model. Journal of Animal
Science and Biotechnology 14(1): 1-15. https://doi.org/10.
1186/s40104-023-00850-3

Widyono I, Sarmin T, Susmiyati B and Suwignyo, 2014. Studi
Nilai Hematologik Kambing Kacang. Prosiding KIVNAS
Ke-13 PDHI. Palembang

Yang Y, Hui Y, Guo Z, Song X, Zhu H, Pan C and Lan X, 2023.
Investigation of the association between goat DNMT3B
gene polymorphism and growth traits. Animal
Biotechnology 34(7): 2492-2498. https://doi.org/10.1080/

426

Int J Vet Sci, 2025, 14(2): 416-426.

10495398.2022.2101115

Yulvianti M, Ernayati W and Tarsono, 2015. Pemanfaatan ampas
kelapa sebagai bahan baku tepung kelapa tinggi serat dengan
metode freeze drying. Jurnal Integrasi Proses 5(2): 101-107.
https://dx.doi.org/10.36055/jip.v5i2.246

Zerfu TA, Abera A, Duncan A, Baltenweck | and mcneill G,
2023. Ownership of small livestock species, but not
aggregate livestock, is associated with an increased risk of
anemia among children in ethiopia: a propensity score
matching analysis. Food Science and Nutrition 11(9): 5157-
5165. https://doi.org/10.1002/fsn3.3474

Zhan J, Gu Z, Wang H, Liu Y, Wang L, Huang L, Huo J and Wu
Y, 2023. Effects of rutin supplementation on growth
performance, slaughter performance, serum parameters, and
meat quality of nubian goats. Animal Science Journal 94(1):
1-12. https://doi.org/10.1111/asj.13819




